I shall discuss this interesting and stimulating paper (Abbott, 1973) in the order in which the various items were presented. With regard to the ability of hormones to induce melanophore differentiation in xanthic goldfish, there is now evidence for the role of cyclic AMP in this process. Chen and Tchen (1970) found that dibutyryl cyclic AMP was able to induce melanophore formation in explants of xanthic goldfish fin in tissue culture. Maximal stimulation (27 melanophores per explant) was obtained with 10~4 M dibutyryl cyclic AMP or 0.2 IU per ml ACTH. Although this does not prove that the effect of the hormones is mediated through cyclic AMP, it makes it likely, in view of the role of cyclic AMP in the other actions of MSH (Novales, 1972) and ACTH. In addition, mention should be made of the work of Stone and Chavin (1970) , who studied the histochemical properties of goldfish fin and found that in addition to tyrosinase, melanophores reacted positively to tests for succinic dehydrogenase, cytochrome oxidase, and alkaline phosphatase. They found that there were unpigmented dermal cells present that reacted positively in the same manner, excepting the tyrosinase, of course. They felt that these latter cells may represent the melanoblasts which differentiate in response to the hormones. Or they could be amelanotic melanocytes.
To move on to the attractive concept that physiological color changes precede morphological color changes (Babak, 1912) ^ it should be pointed out that there is some evidence against this view. Thus, Umrath (1957) obtained an increase in the number of melanophores in the bitterling (Rhodcus amarus) after treatment with posterior pituitary extract, but no melanin dispersion. He regarded this as an example of the separation of physiological and morphological color change. If we jump to another phylum, Arthropoda, we can find a precise and wellstudied example. Green (1964) found that there was no relation between melanin synthesis and melanin dispersion in the fiddler crab, Uca pugnax. He used the uptake of labeled tyrosine as a measurement and later (Green, 1969) showed that labeled tyrosine is incorporated into the melanin of the melanophores. Although the above-cited examples do not necessarily disprove the validity of Babak's Law for fishes, they do indicate that caution should be exercised.
With reference to the increasing possibility that the dispersing innervation acts through the stimulation of beta-adrenergic receptors, possibly followed by increase in melanophore cyclic AMP (Novales and Fujii, 1970) , the recent work by Reed and Finnin (1972) supports this concept as well. Using an in vivo technique whereby melanophore changes in fins are measured photometrically (Finnin and Reed, 1970) , they studied the effect of various adrenergic drugs on the response of the melanophores of the freshwater angelfish, Pterophyllum eirneki, to nervous stimulation. As expected, they found that nervous stimulation produced melanin aggregation, which could be blocked by alpha-adrenergic blockers, e.g., tolazoline, phentolamine, or phenoxybenzamine. This is well accepted. What was new was their finding that injection of a potent beta-adrenergic agonist, isoproterenol (isoprenaline) into fish paled by nervous stimulation produced marked darkening which was sustained for 5-10 min and then followed by paling. This latter paling was blocked by tolazoline, indicating that it was due to alpha-receptor stimulation. Other beta-agonists, orciprenaline and isoxuprine had the same effect, except there was no later paling phase. These results support the concept that melanin aggregation is caused by alpha-receptor stimulation and melanin dispersion by beta stimulation. This was proposed for the toad, Xenopus laevis, some time ago by Graham (1959 Graham ( , 1961 and is probably true for other species as well. With regard to the physiology of the dispersing innervation, until recently there had been only one report that electrical stimuli are able to stimulate these fibers. Parker and Rosenblueth (1941) reported that slow and long pulses produced melanin dispersion in the melanophores of the fin of the catfish, Ameiurus, whereas rapid and brief shocks caused melanin aggregation. This latter observation that short, rapid shocks stimulate the aggregating fibers has been repeatedly confirmed and extended, e.g., by Fujii and Novales (1968, 1969a) . However, the stimulation o£ the dispersing fibers was not confirmed until recently, when Kinosita and Ueda (1970) reported that stimulation by long, slow impulses produced melanin dispersion in the melanophores of the medaka, Oryzias latipes, thereby demonstrating that the disputed dispersing fibers do indeed exist, at least in some species.
In the time remaining, I want to consider briefly the regulation and cause of pigment movement in fish melanophores. Figure 1 of Fujii and Novales (1969a) shows the split-fin preparation from Fundulus, and Figure 2 in the same article shows the experimental arrangement, which allows the photoelectric measurement of melanin movements. Figure 1 of Novales and Fujii (1970) shows that cyclic AMP produced further dispersion in a melanophore already partially dispersed by the sodium in the physiological solution. Cyclic AMP produced 41% dispersion over a 10 min period in a melanophore with melanin aggregated previously with epinephrine. The physiological solution produced only 24% dispersion in the same interval. Table 1 of Novales and Fujii (1970) shows the effect of various AMP's in this regard. In six cases cyclic AMP (3', 5'-AMP) produced an average of 26% more dispersion than the physiological solution. 3'-AMP had a similar effect of only 13%, whereas 5'-AMP actually had the opposite effect, favoring aggregation by 14%, a surprising result. These results clearly demonstrated that cyclic AMP might be involved in the neuro-endocrine regulation of melanin movements in fishes. Figure 8 of Fujii and Novales (19696) can be used to summarize most of the existing information. The melanin-dispersing fibers can be stimulated to release their transmitter by sodium ions. As mentioned above, it may be a beta-adrenergic transmitter. Other agents which act to cause dispersion are pilocarpine, atropine, dibenamine, and caffeine. Not shown is the fact that these fibers can be simulated by long, slow pulses, as mentioned already. The melanin-aggregating fibers release transmitter in response to potassium ions and can be stimulated by short, fast pulses. Conduction is blocked by tetrodotoxin or procaine (Fujii and Novales, 1968) . Release of the transmitter requires calcium ions (Fujii and Novales, 1972) , and it may act on alphaadrenergic receptors, because it is blocked by dibenamine. In addition to other catecholamines, melatonin can also act directly on the melanophore (Fujii, 1961) . Colchicine inhibits melanin dispersion in response to epinephrine (Wikswo and Novales, 1969) and breaks down microtubules in the melanophores (Wikswo and Novales, 1972a) , presumably by an action requiring intact sulfhydryl groups on the microtubular proteins (Wikswo and Novales, 19726) . Thus, microtubules are required for maximum efficiency of melanin aggregation.
